1) Diastolic descent rate (DDR) of the anterior mitral leaflet improved after the surgery. However, this improvement was not modified with a) atrial fibrillation b) damages of the subvalvular supporting tissue c) valvular calcification d) the method of the operation, namely the open or closed commissurotomy.
SUMMARY
1) Diastolic descent rate (DDR) of the anterior mitral leaflet improved after the surgery. However, this improvement was not modified with a) atrial fibrillation b) damages of the subvalvular supporting tissue c) valvular calcification d) the method of the operation, namely the open or closed commissurotomy.
2) DDR was fairly well correlated with the mitral orifice area, the cardiac output and the pressure gradient across the mitral valve.
Therefore, the echocardiographic diagnosis and the follow up evaluation of the mitral stenosis after the surgery were thought to be very reliable, considering the accuracy of this diagnosis as disclosed in this study. The contributory effect to DDR was discussed. INCE the initial report of the echocardiographic diagnosis of mitral stenosis by Edler (1955) ,1) the echocardiography has been well studied.2)-10) Now echocardiographic diagnosis has been accepted as the routine diagnostic approach for mitral stenosis. However, the reliability of the echocardiogram has not been well determined when compared to hemodynamic data and surgical findings.11) Furthermore, the reduced diastolic descent rate of the anterior mitral leaflet that is the prominent manifestation in mitral stenosis as shown in the echocardiogram is not clear in its mechanism of changes in mitral stenosis. Therefore, the purposes of this study were as follows: (1) to compare the echocardiographic findings with the cardiac catheterization data and with the anatomical findings obtained by surgery, (2) to establish the diagnostic significance and prognostic evaluation of this disorder using the echocradiography, and (3) to elucidate the exact mechanism of each of the echocardiographic findings, especially the diastolic descent rate of the anterior mitral leaflet.12),13)
SUBTECTS AND METHODS
Twenty-five patients with the diseases involving the mitral valve were randomly ventricular and aortic root angiography. The cardiac output was measured by the thermodilution method using the Swan-Ganz thermodilution cardiac output balloon catheter. During surgery, each of the mitral components was carefully examined by both inspection and palpation by the surgeon. The mitral orifice area was measured as follows: The area was measured by application of the surgeon's finger and later this area was directly measured by a scale. This measurement was performed before the mitral surgery and was repeated just after the surgery. The specimen taken during the surgery was examined under the microscope, paying special attention to the existence of calcification or adhesion and the pathology of each of the valvular components.
The echocardiogram was taken by Aloka model 80 or 60B made by Nihon Musen Co in Japan. This apparatus has unfocused transducers which have a diameter of either 10 or 13mm with a frequency rate of 2.25 megahertz. This has a repetition rate of 1,000 impulses per second. The echocardiogram was recorded from the third, fourth, and fifth intercostal space at the left sternal border with the patient in the supine position. In order to obtain the anterior mitral leaflet echocardiogram, the special care was taken to record and to analyse its maximal amplitude with its continuity.14) In this manner, the diastolic descent rate of the anterior mitral leaflet was determined taking the mean value of the succeeding 4 to 8 beats. Echocardiographically, the mitral leaflets, the aortic root, the interventricular septum and the posterior wall of the left ventricle were examined at the sweep speed of either 25 or 50mm per second. Left atrial dimension was determined according to the method of Hirata et al,15) The echocardiogram was recorded with the regular film.
RESULTS
The diastolic descent rate (DDR) of the anterior mitral leaflet (AML) before the operation of the mitral diseases is shown in Fig. 1 . DDR of mitral 
DISCUSSION
The mitral valvular function is determined anatomically by the mitral components such as the mitral leaflets, mitral ring, papillary muscles, and chordae tendineae.16)-18) This function is also determined hemodynamically by factors such as the left atrial function,19)-21) the pressure gradient across the mitral valve,22),23) the mitral valvular flow,2),13) and the left ventricular function.24),26) Therefore, not only these anatomical factors but also these hemodynamic factors should be considered for the interpretation of the various findings in the echocardiography,27)-30) especially since echocardiography shows the valvular motion that is determined by the above mentioned factors.
Echocardiographically many studies have already been performed regarding the changes of the mitral valvular disorders since the report of Edler.
The following summarized the echocardiographic findings of mitral stenosis as presently known2),31): (1) the plateau pattern and the reduced diastolic descent rate of the anterior mitral leaflet, (2) the decreased A wave of the anterior mitral leaflet, (3) the parallel motion of the posterior mitral leaflet,32) (4) the reduced amplitude of the anterior mitral leaflet. However, the diagnostic reliability of each of these findings has not been clarified yet. Changes of these findings would occur according to various factors such as (1) the reduction of the mitral valvular flow, (2) the reduction of the atrial contraction, Vol. 18 No. 6 (3) the fusion of the commissures, and (4) the reduced mobility of the anterior mitral leaflet. Furthermore, these factors have not been completely analysed in regard to their contribution to the changes of each of the findings of the echocardiography. In this study, therefore, we tried to analyse each of the findings in the echocardiogram and to examine the genesis of each of these findings.
The diastolic descent rate of the anterior mitral leaflet has been well known to be reduced in mitral stenosis and this reduction was more remarkable than that seen in mitral insufficiency and the control. In this study, mitral stenosis showed more remarkable reduction than that of mitral stenoinsufficiency. Even though there is a similar report in the literature,5) there are many controversies on this point.11) In this study, 2 cases out of 3 of the mitral stenoinsufficiency had a remarkably high pulmonary arterial wedged pressure and a remarkable calcification in the valve. Therefore, this would explain that the occurrence of the reduced diastolic descent rate of the anterior mitral leaflet could be attributed to the dominancy of the mitral stenosis as compared to the magnitude of the mitral insufficiency.
The changes of diastolic descent rate of the anterior mitral leaflet after the commissurotomy were shown to be improved in all cases. The data well coincided with the data in the literature.2),3),7)
The atrial contribution for the genesis of the diastolic descent rate of the anterior mitral leaflet was examined considering the effects of atrial fibrillation. Since the atrial contribution for the cardiac output was thought to be from 18 to 60%,20) the echocardiographic changes might be influenced by this factor. However, the present study was not able to detect this effect and so this effect will be examined by a more elegant methodology in the near future.12), 21) The changes of the left atrial dimension corrected by the body surface area (LADc) were examined considering the effect of atrial fibrillation . In this study, LADc of atrial fibrillation group was larger than that of sinus rhythm group preoperatively. It is well known that long term standing mitral stenosis undergoes chronic volume overload of the left atrium and the rhythm frequently becomes atrial fibrillation and thus atrial contraction is lost . However, although LADc of atrial fibrillation lessened to the same level of sinus rhythm group after the commissurotomy, 5 cases with atrial fibrillation did not come back to sinus rhythm. From this point, the existence of the atrial muscular dysfunction should be suspected.
The change of the diastolic descent rate of the anterior mitral leaflet after the commissurotomy was expected to be influenced by the existence of either the adhered or the shortened subvalvular supporting tissue , especially Jap. Heart J. N ovember, 1977 chordae tendineae and papillary muscles. However, in this study this hypothesis was not valid and this was not also comparable with the data reported so far.
Echocardiographically the existence of the calcification should be an important determinant of the genesis of the tracing of the echocardiogram.10),11) Therefore, the effect of the existence of the valvular calcification on the diastolic descent rate of the anterior mitral leaflet was examined. However, this study showed that there was no significant contribution by the calcification to a change in diastolic descent rate of the anterior mitral leaflet. Since there is no similar study in the literature as far as we know, this data could not be compared with other data. The effect of the difference of the surgical method of commissurotomy upon the diastolic descent rate of the anterior mitral leaflet was examined. In this study the open commissurotomy was performed mainly to the patients of more than 40 years of age with long history, and with atrial fibrillation. To the rest of the patients the closed commissurotomy was performed. Even though there was a difference in the surgical approach, the diastolic descent rate of the anterior mitral leaflet before operation was quite similar in these 2 groups. This implies that the echocardiographic evaluation for the selection of the surgical approach should be limited even though this evaluation was valuable for the follow up evaluation of the operated patients. 33) As reported by Cope et al the diastolic descent rate of the anterior mitral leaflet only correlated with the directly measured mitral orifice area.11) This rather poor correlation could be partly attributed to the method of the measurement of the mitral orifice area. Since the mitral orifice area undergoes a marked change during the dynamic condition as compared to the static condition under the surgery, a more elegant method should be applied for the measurement.34), 35) In this study, the echocardiographically estimated mitral orifice area was examined under the dynamic condition and a systematic discrepancy between these two measurements should and must exist. As a matter of fact, the measurement by real time, two-dimensional echocardiography for the mitral orifice area showed a more improved correlation between the surgically measured mitral orifice area and the echocardiographically measured mitral orifice area. 21) The relation between the diastolic descent rate of the anterior mitral leaflet and the cardiac output has been shown to be well correlated taking the directly measured mitral valvular flow by the electromagnetic flowmeter in dogs.12) Furthermore, the relationship of the percentile filling in the initial third of the diastole to the echocardiographic mitral E-F slope in both the normal subjects and diseased subjects showed a good correlation (r=0.87).13) Vol. 18 No. 6 In the present study, the cardiac output was compared with the diastolic descent rate of the anterior mitral leaflet and the correlation between these was fair. However, for the exact analysis of this correlation, the mitral valvular flow should be measured phasically and this data should correlate more closely. The diastolic descent rate of the anterior mitral leaflet was compared with the mitral pressure gradient in mitral stenosis. This study showed a good correlation between these 2 groups.
Even though this is the only paper that showed a good correlation between the mitral pressure gradient and the diastolic descent rate of the anterior mitral leaflet, this pressure gradient could be a vital determinant factor of the mitral valvular movement and thus the changes of the diastolic descent rate of the anterior mitral leaflet.
From this study the mechanism of the changes of the diastolic descent rate of the anterior mitral leaflet in mitral stenosis could be attributed to both the changes of the mitral pressure gradient and the changes of the mitral valvular flow.
In the near future, the left ventricular distensibility should be considered in the analysis of the diastolic descent rate of the anterior mitral leaflet.24)-27)
Authors are deeply indebted for the publication of this paper to Prof. M. Matsuoka. This paper was presented at the First World Federation for Ultrasound in Medicine and Biology in San Francisco (1976).
